Summary.
The distribution of melanin pigment-containing cells in the bones of both young and adult silky fowls was observed. Melanin pigment was detected not only in melanocytes which were mainly distributed in the periosteum, but also in all the other types of cells in the periosteum and bone. The continuity of the number of pigment granules in melanocytes and that in the other pigment-containing cells could not be recognized because the granules in the latter cells were much fewer than those in the former. In young fowls, the pigmentcontaining cells were distributed in all layers of the periosteum and bone, but their number was low. On the other hand, in aged fowls, most of the cells in the periosteum had pigment granules. In the bone, however, pigment granules were observed only in osteocyte situated near the surface. These findings suggest that the pigment granules which are observed in osteocytes have been transferred from melanocytes to osteogenic cells or osteoblasts before they differentiate to osteocytes, where they are presumed to be digested. (WEIDENREICH, 1912; KUKLENSKI, 1916; KON and FUJII, 1921; STIEFEL, 1926; YAMAMOTO, 1930; MASUKO, 1933; MAKITA and MOCHIZUKI, 1984; MAKITA and TSUZUKI, 1986) . WEIDENREICH (1912) introduced them in a silky fowl having black pigment not only in the cutaneous, but also in the many membranaceous tissues including the periosteum and perineurium. KUKLENSKI (1916) indicated that the black color of the silky fowl was due to numerous melanocytes distributed extensively in the connective tissues in many organs. KUKLENSKI (1916) had already reported in considerable detail on the distribution of melanocytes in various organs, and noticed that pigment granules could be seen in osteocytes. At that time, many investigators had no knowledge of the melanocytes being derived from the neural crest. Only recently has it become known that not only melanocytes but also cranial skeletal cells are derived from the neural crest (see LEDOUARIN, 1982) . This fact evokes in us a great interest in the relationship between melanocytes and osteocytes sharing melanin pigment. In order to inevestigate this phenomenon, the following detailed observation on the distribution of melanin granulecontaining cells in the periosteum and bone of young and adult silky fowls was carried out.
MATERIALS AND METHODS
Today, silky fowls are very rare, and thus difficult to obtain for research material. For this reason, hybrid fowls of a cross between the silky fowl and Primasrock were used in this study. These hybrid fowls had already passed at least five or more generations after hybridization, and possessed sufficient characteristics of the silky fowl. The skulls and ribs of young (about three weeks after hatching) and adult (about two years after hatching) silky fowls were fixed in 2.5% glutaraldehyde in 0.1M phosphate buffer (pH 7.4). They were decalcified in 5% EDTA (pH 7.4), postfixed in 1% OsO4 in 0.1M cacodylate buffer (pH 7.4), embedded in Epon 812 and observed by transmission 89 electron microscopy. Semithin sections were stained with toluidine blue and observed by light microscopy. In order to distinguish between melanin granules and lipofuscin granules, some of the specimens were decalcified in 5% trichloro-acetic acid, embedded in paraffin, and treated with 10% H2O2 solution.
RESULTS
Almost all of the color in the pigment granules disappeared after being treated with the H2O2 solution (data not shown).
Distribution of pigment containing cells in the ribs of young fowls ( Fig. la-e) Large numbers of melanocytes containing numerous pigment granules were found to be distributed widely in the fibrous layer of the periosteum (Fig, la) . Under this layer, a thickened osteogenic layer developed (Fig.  la) . A certain number of cells possessing a small number of pigment granules were observed in this layer. Pigment granules were found in some osteoblasts at the surface of the bone (Fig. lb) . A few osteocytes containing pigment granules (Fig. lc) were distributed widely in the bone. Some pigment granules in osteocytes were enveloped by the membrane of lysosomes (Fig. id) . On the bone marrow side, osteoblasts and osteoclasts attached to the bone surface; a small number of pigment granules were recognized in them (Fig. le) .
Distribution of pigment-containing cells in the ribs of adult fowls (Fig. 2) The distribution of melanocytes in the fibrous layer of the periosteum tended to be localized near the outer and inner surface of this layer. They held thick collagen fibers between them. Among the collagen fibers, melanocytes and other pigment containing cells which seemed to be fibrocytes were observed. Under this layer, flattened osteoblasts (surface lining cells) were recognized, many of these possessing granules. Most of the osteocytes placed near the surface of the bone revealed pigment granules, but they could not be found in maturated osteocytes situated in the deeper layer of the bone. On the bone marrow side, flattened osteoblasts and osteoclasts containing pigment granules were seen.
Distribution of pigment-containing cells in the skull
Although certain differences in histological details were noted between the rib and the skull, the same distribution of pigment-containing cells, including melanocytes, in the periosteum and osteocytes in the bone was confirmed in both the young and adult fowls.
The observations are summarized in Figure 3 .
DISCUSSION
The black color of the pigment granules disappeared with the treatment of H2O2. These granules were therefore judged as melanin pigment. Melanocytes and skull-forming cells, at least cranial chondrocytes, are known to be both derived from the neural crest (see LEDOUARIN 1982) . It is conceivable that osteocytes having melanin granules might directly differentiated from melanocyte. This possibility, however, could not be supported because the amount of pigment granules in other osseous cells was far less than that in melanocytes (Figs. la, 3) . If melanocytes directly differentiate to osteogenic cells, the amount of pigment granules in each cell should gradually decrease from melanocytes to osteocytes. As melanocytes transfer their pigment granules to skin epidermal cells, it is reasonable to assume that, in the periosteum of silky fowls, melanin pigments in it. x 13,000. e. Pigment granules in an osteoclast (large arrow) and in an osteoblast (small arrow). BM bone marrow.
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b-d. Transmission electron microscopic photographs. are delivered from melanocytes to osteogenic cells. Pigment granules were observed in the entire osteogenic layer, as were melanocytes. It could therefore be presumed that osteogenic cells are able to receive granules from melanocytes during the earliest developmental stages, although this granule transfer may possibly continue to later stages.
It was observed that, with the exception of melanocytes, the number of pigment-containing cells of young fowls was lower than that of adult fowls. This finding seems to be explained as follows: In young fowls, osteogenic cells quickly proliferate to form a thick layer (Figs. la, 3 ), so that they may have fewer chances to obtain pigment granules from melanocytes. On the other hand, most of the surface lining cells in adult fowls presumably have ample opportunity to receive pigment granules until they slowly differentiate into osteocytes. Consequently, pigment granules could be observed in the majority of osteocytes placed near the surface of the bone (Fig. 3) .
The function of pigment granules in osteocytes or in other osseous cells could not be elucidated. It was obvious, however, that they undergo digestion in osteocytes, because some granules were enveloped by a membrane of lysosomes, being gathered in clumps (Fig, id) . Further, the granules could not be observed in maturated osteocytes situated in deeper parts of the bone. As the young bone is formed quickly, pigment granules would be able to remain in osteocytes located in deeper parts of the bone.
A few of the pigment granules were recognized in osteoclasts (Figs. le, 3) , and melanocytes were also observed in the bone marrow (data not shown, see Fig. 3 ). The pigment granules in the osteoclasts are presumed to be directly transferred from melanocytes. It has been suggested, however, that excavated osteocytes were digested by osteoclasts (TONNA, 1972; JANDE and BELANGER, 1973) . The possibility remains that the pigment granules in the osteoclasts are phagocytotically taken up from osteocytes exposed by the osteoclast.
